Using photogrammetric techniques, planetary radii at specific points can be computed and thus it may be possible to determine whether Mercury departs significantly from a spherical shape. By following features across the disk as Mercury rotates, the orientation of the spin axis may be able to be specified with greater precision than can currently be determined from Earth. These results can then be combined with images of surface features to establish a coordinate system.
It is a useful (and rare) circumstance to be able to compare what has actually been found in the exploration of a new planet with what was anticipated. The two dominant facts about Mercury available before the flight of Mariner l0 were that (1) the bulk density of the planet is 5.45 g/cm a, much higher than that of the moon or Mars and quite similar to that of the earth and Venus, and (2) the surface reflection of visible and radio waves, as well as the thermal emission at infrared and radio wavelengths, closely simulates that to be expected from the moon if it were likewise located at the orbit of Mercury. The first fact implies that Mercury as a planet must have a very much higher proportion of iron than Mars or the moon. Indeed, taking into account the self-compression of materials at high pressure in the interior of the earth, the conclusion had been drawn earlier that Mercury must have a somewhat higher percentage of iron than even the earth [Kaula, 1968; Reynolds and Summers, 1969] . Whether the planet was composed of a homogeneous mixture of iron and silicate phase or instead had been differentiated into a large iron core similar to that of the earth with a thin silicate mantle could not be determined from pre-Mariner 10 observations. The second fact, the telescopic Using photogrammetric techniques, planetary radii at specific points can be computed and thus it may be possible to determine whether Mercury departs significantly from a spherical shape. By following features across the disk as Mercury rotates, the orientation of the spin axis may be able to be specified with greater precision than can currently be determined from Earth. These results can then be combined with images of surface features to establish a coordinate system.
The following additional phenomena can be searched for: features which show peculiar albedo and photometric functions such as rayed craters; indications of radiation darkening and its relationship to that of the Moon and the Galilean satellites; evidences of transitory frosts in the terminator regions; regional color differences, such as are present in the lunar maria.
Due to the extraordinary skill of the engineering groups from JPL and the Boeing Company (prime spacecraft contractor), it has been possible to pursue all these experimental objectives in satisfactory detail, in some cases far exceeding our original expectations (except for determination of spin axis orientation). Mercury has been found probably to be a differentiated planet with a large earthlike iron core and, rather surprisingly, to exhibit a surface history closely similar to that recorded on the moon. There are significant implications to the histories of the other terrestrial planets from this lunarlike external record and probably terrestriallike interior A substantial amount of analysis and processing of the Mercury pictures still continues under the auspices of the Mariner 10 television team. Novel rectification procedures have recently been developed to permit stereo viewing of certain portions of the surface; this provides a powerful new tool for photogeologic analysis of Mercury. Other kinds of basic data compilation and analysis are also under way, including presentations of crater frequency curves developed from orthographically projected pictures of the surface, detailed color mapping of the plains deposits, and a refined upper limit for the size of any hypothetical satellites. In addition, the Mercury 3• results can be expected to contribute to further analysis of the surface history and materials. More generally, detailed photogeologic mapping and many topical analyses can be expected to develop as the large community of scientists experienced in the study of the surfaces of the moon and Mars, especially, interact directly with the data themselves. Certainly the broad, rather far-reaching interpretations presented in the last paper in this series will trigger vigorous discussion and expressions of alternate points of view. In so doing, an important principle of planetary exploration may well be illustrated; that is, each new planetary object studied not only adds information significant to its own history and nature but interacts with and accentuates earlier information obtained about other planets. Truly, planetary exploration is a nonlinear process. The opportunity to add a whole new planet to our base of knowledge about the terrestrial planets has been of extraordinary importance, the intellectual implications of which will continue to develop over succeeding years.
